The late 1960's saw the remarkable paper of Dalecky and Shnaiderman DS69] constructing measures on certain in nite dimensional Lie groups via stochastic di erential equations (with in nite dimensional noise) and discussing their quasi-invariance properties. Analysis on in nite dimensional spaces was also developing with discussions of di erentiability of measures(cf. e.g. DF91], SW93]), a topic of increasing importance with continuing work by Professor Dalecky and his co-workers. In both of those advances, the idea of \admissible" derivatives plays an important role: in the curved space case the \derivatives" are given by vector elds. Such ideas are now fundamental to in nite dimensional analysis having been joined with developments in the work on H-di erentiability by Gross Gr67] and on Malliavin calculus M76], with Driver's work Dr92] leading the way to recent advances in analysis on path and loop space.
x1 Introduction
The late 1960's saw the remarkable paper of Dalecky and Shnaiderman DS69] constructing measures on certain in nite dimensional Lie groups via stochastic di erential equations (with in nite dimensional noise) and discussing their quasi-invariance properties. Analysis on in nite dimensional spaces was also developing with discussions of di erentiability of measures(cf. e.g. DF91], SW93]), a topic of increasing importance with continuing work by Professor Dalecky and his co-workers. In both of those advances, the idea of \admissible" derivatives plays an important role: in the curved space case the \derivatives" are given by vector elds. Such ideas are now fundamental to in nite dimensional analysis having been joined with developments in the work on H-di erentiability by Gross Gr67] and on Malliavin calculus M76], with Driver's work Dr92] leading the way to recent advances in analysis on path and loop space.
There have been many variations on the notion of \admissibility". Here we will describe that given in EM96] , showing how it leads to the construction of associated di usions and Markov semi-groups on the state space. We will also show often in nite dimensional stochastic di erential equations appear naturally: however in practice the coe cients are not regular enough for existence theorems in their present stage of development, so we have to rely on Dirichlet form theory(cf. MOT94], MR92]) to construct our processes. We give a class of concrete examples using results from ELL 96], ELL 97] to extend earlier work such as DR 92].
x2 Admissible vector elds on C-F manifolds
In this section we assume that M is a separable C 1 manifold modeled on a Banach space and equipped with a given Finsler structure ( AL78], Pa66]). Let TM := x2M T x M denote the tangent bundle of M.
We write jvj x = (v) for v 2 T x M. Then T x M equipped with the norm j j x is a Banach space. Let f be a C 1 map from M to another Finsler manifold N. We set jjdfjj := sup x2M jjdf(x)jj L(TxM;T f(x) N) :
(2.1)
We write f 2 C 1 b (M; N) if jjdfjj < 1. In particular we write f 2 C 1 1 (M; N) if jjdfjj < 1. (ii) Let M be a nite dimensional complete Riemannian manifold and the Finsler structure be given by the Riemannian metric. Then by Nash's embedding theorem M has a closed isometric embedding into a Euclidean space IR N . Hence by (i) and proposition 2.2 M is a C-F manifold. See also Remark 2.5 below in this connection.
(iii) It follows directly from proposition 2.2 that any closed submanifold of a C-F manifold is again a C-F manifold.
The manifolds we are interested in will be C-F manifolds by the above results. They will be spaces of maps of a compact metric space S into a C-F manifold M. De nition 2.6 Let D be a linear subspace of C 1 b (E; R) \ L 2 (E; ) such that D is dense in L 2 (E; ). We say that a B-measurable tangent vector eld v is D-Admissible, if the following three conditions are satis ed.
The above de nition goes over to -a.s. equivalence classes of vector elds. In our examples the vector elds will only be de ned o some -null set in E and admissibility will mean admissibility for some (and hence any) measurable extension.
Below is a su cient condition for v to be D-admissible Proposition 2.7 ( EM 96, 3.5] The following theorem plays an important role in our further discussion.
Theorem 2.10 In the situation of Remark 2.9 suppose that in addition to (2.5) the following three conditions are also ful lled. jd'( (s))(v s ( ))j 2 jjd'jj 2 2 ( ); -a.e.
( 2.7) where jjd'jj is de ned by (2.1) and D 0 := ff 2 FC 1
for all 2 E; for some ' 2 C 1 b (M; R) and some s 2 Sg:
Then there exists a di usion process ( t ) t 0 on E properly associated with (
Moreover, ( t ) t 0 is conservative and hence is an invariant measure for e Lt .
The proof of the above theorem goes back to RS95] but relies heavily on the fact that 
Then (E X ; D) is closable in L 2 (E; ) with closure (E X ; D(E X )) a Dirichlet form. If also conditions (i), (ii) of theorem 2.10 hold then (E X ; D(E X )) is quasi-regular and local, and in particular there is a properly associated di usion as in the conclusion of Theorem 2.10.
Remark In Theorems 2.10 and 2.11 we could equally say that there exists a di usion ( We choose a Borel measure on E to be the law of a M-valued di usion f t : t 0g
starting from x 0 with generator 1 2 + Z where is the Laplace-Beltrami operator on M and Z a smooth vector eld. In particular if Z 0 then is the usual Wiener measure on E which has been considered by many authors. Let fx t : 0 t Tg be the coordinate process on E(i:e:; x t ( ) = t ), and F: x0 = fF x0 t : 0 t Tg the natural ltration generated by fx t g. Then fx t g is a semi-martingale on the ltered probability space (E; F x0 T ; F: x0 ; ).
Let5 be a smooth linear connection on M of which the dual 5 is a metric connection for the Riemannian structure of M. The following Lemma 3.9 and Theorem 3.10 are consequences of Lemma 3.8. Their proof are similar to those of Lemma 3.4 and Theorem 3.5 respectively. We leave the details to the reader. Then all the conclusion of theorem 3.10 holds true.
Remark 3.12 It is worthwhile to point out that the above results are related to the connectionr which is not required to be metric compatible as in DR 92]. Also our conditions for K and in (3.19) are di erent from those in the literature concerning \gradient type" Dirichlet forms on in nite dimensional spaces (see R96] and references therein for historical remarks and a recent survey in this connection) where K and are assumed to be strictly positive for -a.s. 2 E, while in our case we may allow kernel K( ) 6 = f0g for -a.s.
2 E and f 2 = 0g > 0. But for the price of this degeneracy we have to assume that K is adapted and 2 C 1 b (E). 9
x4 Degenerate case Let M be a compact C 1 manifold with dimension n. As before let E := C x0 ( 0; T]; M) be a based path space for some xed point x 0 2 M and some T > 0. In this section we consider a Borel measure on E which is the law of a degenerate di usion f t : t 0g
starting from x 0 with a semi-elliptic generator L based on a subbundle I of TM. More precisely I is a smooth subbundle of TM and : := :(x 0 ) is the solution to some S:D:E:
similar to (3.4) but with Image X(x) = I x . Note that if also A(x) I x all x 2 M then there exists a Borel subset E 0 E such that (EnE 0 ) = 0 and the paths in E 0 can be uniformly approximated by piecewise smooth paths which are tangential to I. Therefore in some case may be singular to the usual Wiener measure on E. But it is di cult to nd the exact \geometric shape" of E 0 , which is perhaps even not a manifold in general.
The map X in (4.1) induces a Riemannian metric f<; > x ; x 2 Mg and a metric compatible connection r (the LeJan-Watanabe connection) on the subbundle I. Taking any Riemannian metric and metric compatible connection on TM which extend <; > x and r respectively (they will be denoted again by <; > x and r in the sequel), we may construct a horizontal lift of , starting from (x 0 ; id), which gives a stochastic parallel translation ==. 
The proof of (4.3) follows from the same argument used in the proof of Lemma 3.1 and will appear in a separate paper. One can also describe W: using the adjoint object of r. The conditional expectation of the above di erential gives a map S from H m to the space of vector elds on E. Using (4.4) is closable with closure a quasi-regular, local, Dirichlet form on e E. In particular there is an associated di usion on e E.
Remark (i) We are not claiming that the above example has importance other than that of illustrating the possibilities of the approach described and showing the sort of problems which can arise (e.g. when does the di usion lie on E ?).
(ii) Instead of using 
